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Abstract. The PHENIX experiment at RHIC has analyzed a wealth of datalifferent particle
species, collision energieg/tun = 62.4, 130, 200 GeV) and collision systems (p+p, d+Au, Cu+Cu
Au+Au) allowing a detailed study of particle production aglnpr. A selection of new results on
single particle spectra is presented.
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Previous measurements of the nuclear modification fd&gtarat RHIC have shown
both a strong suppression af and charged-hadron yields in central Au+Au collisions
for pr > 5 GeVk at mid rapidity independent gt and particle species [1, 2], and
an enhanced proton yield (relative to pions) at intermedmt (2-5 GeVk) [3]. The
dependence opt and on the particle species reflect the detailed interplawdsn jet
qguenching and other effects such as flow and recombination.

Recently the PHENIX experiment could extend the reach of i®s in Au+Au
collisions at,/syn = 200 GeV by a high statistics run (RHIC Run-4). Figure 1 fleft
showsRaa for s, n’s and directy’s as a function opr for central Au+Au collisions
at /Syn = 200 GeV. While directy’'s are unsuppressed compared to Tag-scaled
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FIGURE 1. (left) Raa for s, n’s and direct photons as a functionjpf for central Au+Au collisions
at,/Sun =200 GeV. (rightRaa for n°’s in Cu+Cu and Au+Au collisions aysyN = 200 GeV for a similar
number of participants. The error bars include all poinptint errors, in case of error boxes or the error
band atRaa = 1 these errors have to be added.
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FIGURE 2. p/rr ratio as a function opr (left) and as a function dilpart at pr = 2 GeVi/c (right) in
Cu+Cu and Au+Au collisions a/syn = 200 GeV. Corrections for feed-down from weak decays are not
applied.

reference [4] (With(Ngoj1) = (Taa) - agl},d), s and n’s are similarly suppressed by
a factor of~5 compared to the corresponding cross-sections measuned im This
shows that within current uncertainties, light-quark messat RHIC show a common
suppression, independent of their mass @his four times heavier than the®). The
suppression fori®’s is almost constant even up to the highpstmeasured. The results
are in agreement with expectations of energy loss effedts iwitial gluon densities in
the order ofdN?9/dy ~ 1100 (yellow curve in Fig. 1) [5].

The recently measured Cu+Cu data sets allow the study ofnifigence of the
collision system on particle production at high. Fig. 1 (right) showsRaa for n%s
in Cu+Cu and Au+Au collisions af/syn = 200 GeV for centrality selections with a
similar number of participantBlpart. The Npart Value is associated with the centrality
using a Glauber model calculation. It can be seen ti&tare suppressed by a similar
factor for similarNpgrt in the two systems.

An Npart-scaling behavior can also be seen in the enhancement ofdtengo pion
ratio at intermediatept (2-5 GeV/c) that was first observed in Au+Au collisions at
RHIC. Figure 2 (left) shows a comparison of tipgr ratio in Cu+Cu and Au+Au
collisions at,/syv = 200 GeV as a function opr for centrality selections with a
similar number of participants. Figure 2 (right) shows thens ratio as a function of
Npart Calculated atpr = 2 GeV/c. The data shows similgs and system-sizeNpart)
dependences in Cu+Cu and Au+Au, with a slight differenca@mbagnitude. Thislpart-
scaling behavior is also seen inp/ and K/ ratios (not shown).

To study the dependence of particle production on the beamggradditional data at
V/SNN = 62.4 GeV was taken. This lower-energy data provides ingmorhformation on
baryon production at an energy between SPS and RHIC. Figsh®8s the pi™ and
P/ ratios in central Au+Au collisions at 62.4 GeV and 200 GeV agwation of pr. In
comparison to the particle ratios at 200 GeV, the ratios & 62V show a slightly larger
proton contribution at intermediater but a smaller antiproton contribution. Possible
explanations for the larger ratio ofppinclude the larger difference between the slopes
of spectra from fragmentation and recombination process@®.4 GeV than that at 200
GeV [6].
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FIGURE 3. p/mr* (left) andp/mr (right) ratios in central (0-10%) Au+Au collisions tsyn = 62.4
GeV and 200 GeV. The feed-down corrections from weak decaysat applied.

SUMMARY

New results on single particle production in Au+Au collissoat,/Syn = 62.4 and 200
GeV and Cu+Cu collisions aysyn = 200 GeV are presented. In Au+Au collisions at
V/SNN = 200 GeV directy’'s are unsuppressed compared to Tag-scaledp + p refer-
ence,’s andn’s are suppressed by the same magnitude (fac&r The suppression
for s is almost constant even up to the highpstmeasured and in agreement with
model calculations of energy loss effeattNg /dy ~ 1100).

Both, Raa for 1%’s and the prrratio, show aNpart Scaling behaviour in a comparison
of particle production in Au+Au and Cu+Cu collisions@syn = 200 GeV.

The enhanced pr'ratio at intermediateot is observed in all collision systems: In
comparison to the particle ratios at 200 GeV, the ratios a4 &=V show a slightly
larger proton contribution at intermedigbe but a smaller antiproton contribution.
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